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,QWURGXFWLRQ
%XLOGLQJ HQHUJ\ SHUIRUPDQFH UHSUHVHQWV RQH RI WKH FRQFHUQV LQ WKH (8 SROLWLFV ,Q 5RPDQLD WKH HQHUJ\
FRQVXPSWLRQIRUEXLOGLQJVUHSUHVHQWVIURPWKHWRWDOHQHUJ\FRQVXPSWLRQIDFWWKDWLPSRVHDQHQHUJ\HIILFLHQF\
SODQIRUWKHH[LVWLQJEXLOGLQJV
%XLOGLQJV WKDWKDYHDKHULWDJHIXQFWLRQVXFKDVFKXUFKHVDQGPRQDVWHULHVKDYHD ORWRISDLQWLQJV IUHVFRHVDQG
RUGHUUHOLJLRXVREMHFWVXVHGIRUWKHOLWXUJLFDOVHUYLFHV&RQVHUYDWLRQRIWKHSDLQWLQJVDQGREMHFWVLQVLGHWKHFKXUFKLV
QHHGLQRUGHUWRSDVVWRIXWXUHJHQHUDWLRQWKHKLVWRU\RIRXUSUHFXUVRUVDQGRIWKHQDWLRQDOLGHQWLW\6RPHRIWKLVDUH
SDUWRIWKHQDWLRQDODQGZRUOGKHULWDJHVLWH%HFDXVHRIWKLVWKHFRQVHUYDWLRQRIVXFKVLWHPXVWEHLQWKHSROLWLFVRIWKH
FRXQWU\ DQG DPDMRU FRQFHUQ RI HDFK (8 JRYHUQPHQW $OVR WKH (8 GLUHFWLYH  JLYH WKH UHDVRQZK\ HDFK
(XURSHDQFRXQWU\PXVWKDYHLQLWVDJHQGDKHULWDJHEXLOGLQJFRQVHUYDWLRQ
&ROG FKXUFKHVKDYHEHHQXVHG IRU FHQWXULHV1RZDGD\V WKH LQFUHDVHVRI GHPDQGRI WKHUPDO FRPIRUW JLYH WKH
UHDVRQWRSODFHWKHPEXWWKHUHDUHFDVHVZKHQLWFDQFDXVHGDPDJHV,QWHPSHUDWHFOLPDWHDVLWLVLQ5RPDQLDWKH
KHDWLQJV\VWHPFDQJHQHUDWHDFOLPDWLFFRQGLWLRQGLIIHUHQWIURPWKHQDWXUDODQGXQKHDWHGRQHWRZKLFKWKHDUWZRUNV
KDYHEHFRPHDFFOLPDWL]HGGXULQJFHQWXULHV>@
,QJHQHUDODKHULWDJHEXLOGLQJLV LQFOXGHGLQWKHWRXULVWLFFLUFXLW7KLVIDFWSXWWKHEXLOGLQJRQWKHPDSRIPDQ\
WRXULVWVVXFKWKDWWKHLUSUHVHQFHLQDODUJHQXPEHUFKDQJHVWKHLQWHULRUFOLPDWH2QWKHRUGHUKDQGZKHQWKLVEXLOGLQJ
DUHUHKDELOLWDWHGDQGWKHWKHUPDOFRPIRUWLQVXPPHUDQGZLQWHULVPDLQWDLQWKHSUHVHQFHRISHRSOHLVKLJKHU
+LVWRULFDO PRQXPHQW EXLOGLQJV WKDW KDYH D ODUJH QXPEHU RI RSHUDWLRQ KRXUV PXVW EHFDPH HQHUJ\ HIILFLHQW
%HFDXVH RI WKHLU KLVWRULFDO YDOXH RYHU WKHLU IDFDGHV FDQQRW EHPDGH DQ\ LQWHUYHQWLRQV $W WKH LQWHULRU ZKHUH WKH
SDLQWLQJVDQGRUGHUKHULWDJHREMHFWDUHSODFHDUHDIIHFWHGE\KXPLGLW\WHPSHUDWXUHIOXFWXDWLRQVGXVWHWF,QRUGHUWR
SODFHWKLVREMHFWVLQDVDIHHQYLURQPHQWWKLVLQFRQYHQLHQFHPXVWEHUHPRYHG7KLVFDQEHGRQHE\UHHYDOXDWLQJWKH
KHDWLQJ V\VWHP DQG DOO WKH RUGHU VHUYLFH V\VWHP WR EH FORVHO\ FKRVHQ LQ RUGHU WR FUHDWH D SURSHU DLU TXDOLW\ IRU
KHULWDJHREMHFWV
&RPIRUW GHVFULEHV D VXEMHFWLYH SDUDPHWHU WKDW PDNH SHRSOH WR ILQG WKH LQWHULRU FOLPDWH DFFHSWDEOH 7KH
WHPSHUDWXUHUDQJHIRUFKXUFKHVLVEHWZHHQy&7KHUHODWLYHKXPLGLW\KDVWKHFRPIRUWYDOXHEHWZHHQy
&RQVHUYDWLRQRIPDWHULDOVUHTXLUHVDQLQGRRUFOLPDWHWKDWPLQLPL]HVDJHLQJDQGGHJUDGDWLRQRIWKHPDWHULDOVWKDW
DUHSUHVHUYHG
&RVW LV D NH\ IDFWRU WKDWPXVW EH WDNH LQWR DFFRXQW IURP WKH EHJLQQLQJ $ VROXWLRQ WR H[SHQVLYH FDQ UXLQ WKH
SURMHFW
7KLVSDSHUHYDOXDWHDSDUWLFXODUFDVHRIDFKXUFKWKDWZLOOEHSXWLQDUHKDELOLWDWLRQSURFHVV,WZLOOEHDQDO\]HG
IURPWKHSHUVSHFWLYHRIWKHKHDWLQJV\VWHPZD\VWRLQVXODWHWKHHQYHORSHDQGWKHILQDQFLDODQDO\VLVWRVHHWKHEXGJHW
LPSOLFDWLRQV>@
7KH'RUPLWLRQRIWKH0RWKHURI*RG&KXUFK
7KHFKXUFKLVVLWXDWHGLQ-DVV\LQWKH,,,FOLPDWHDQGZLQG]RQHZLWKWKHH[WHUQDOWHPSHUDWXUHGXULQJZLQWHURI
&$ERXWWKHILUVWVWRQHRIWKHFKXUFKZDVODLG,WLVLQ5RPDQR&DWKROLFFKXUFKDGPLQLVWUDWLRQ,QWKLVWLPH
WKHFKXUFKVXIIHUHGPXOWLSOH UHKDELOLWDWLRQDIWHUPDMRUHDUWKTXDNHDQG ILUHV$OVR WKHFKXUFKZDVHQODUJHG WR WKH
GLPHQVLRQVWKDWLVQRZVHH)LJ
7KHPRQXPHQWZLWKKLVKLVWRULFDOYDOXHKDVWKHOHQJWKRIPHWHUVDQGZLGWKRIPHWHUV7KHKHLJKWLQVLGH
WKH FKXUFK YDULHV DURXQG  PHWHUV 7KH YROXPH RI DLU LQVLGH LV  P 7KH ZDOOV KDYH WKH ZLGWK RI 
FHQWLPHWHUVWRPHWHUVDQGDUHPDGHIURPVDQGOLPHVWRQHDQGPDVRQU\ZLWKWKHDUHDRIP
7KHDJHRI\HDUDQGWKHFOLPDWHSXWWKHLUPDUNRQWKHVWUXFWXUHRIWKHFKXUFK([WHULRUILQLVKHVKDYHFUDFNDQG
LQVRPHDUHDWKHFHPHQWSODVWHULVPLVVLQJVHH)LJD>@
7KHURRIPDGHIURPZRRGLVXQLQVXODWHGDQGLVFRYHUZLWKVWHHOVKHHW7KHZLQGRZVDUHPDGHIURPOD\HURI
JODVVRQDVWHHOIUDPLQJKDYLQJDQDUHDRIPVHH)LJE$OVRWKHIORRULQJLVPDGHIURPPDUEOHZLWKDUHDRI
PDQGWKHFHLOLQJLVIURPPDVRQU\ZLWKDFHPHQWOD\HUKDYLQJWKHDUHDRIP
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7KH LQWHULRU LV GHFRUDWHG ZLWK SDLQWLQJV DQG VFXOSWXUHV RI GLIIHUHQW DUWLVW 7KH PRQXPHQWDO RUJDQ IURP
-lJHUQGRUI$XVWULDEXLOWLQLVIDPRXVIRUKLVPDUYHOORXVVRXQG>@
)LJ)ORRUSODQRIWKH&KXUFK
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
)LJD'DPDJHWKHH[WHULRUILQLVKHVWDNHQZLWKLQIUDUHGFDPHUDE([WHULRUYLHZRIWKHFKXUFK

$WSUHVHQWPRPHQWWKHKHDWLQJV\VWHPLQVLGHGHFKXUFKLVZLWKVWDWLFKHDWHUVEXWWKH\KDYHVRPHLVVXHVDQGKHDW
LVLQVXIILFLHQW
0HDVXUHPHQWV
,Q-DQXDU\DVHWRIPHDVXUHPHQWKDVEHHQVWDUWHG LQ WKHFKXUFK7HPSHUDWXUHDQGUHODWLYHKXPLGLW\5+
ORJJHUKDYHEHHQSODFHGLQWKHPLGGOHRIWKHEXLOGLQJDWWKHOHYHORIDQYRQVHH)LJ7KHJOREDOUHVXOWVDUHJLYHQ
LQ)LJ)RUGD\VWKLVSDUDPHWHUZHUHIROORZHG'XULQJWKLVWLPHWKHWHPSHUDWXUHYDULDWLRQZDVIURP&WR
&ZLWKDPHDQYDOXHRI&7KH5+YDULHVEHWZHHQWR7KHUHLVDWLPHGHOD\EHWZHHQWKH
FKDQJHVLQWKHLQGRRUDQGRXWVLGHFOLPDWH
0HDVXUHPHQWV FRQILUP WKDW WKH FKXUFK KDV D VWDEOH FOLPDWH DQG WKH ORVV RI KHDW E\ OHDNDJH LV FRQWUROOHG 7KH
WHPSHUDWXUH DQG KXPLGLW\ GLIIHUHQFHV LQ WKH YROXPH RI WKH FKXUFK DUH VPDOO 7KH DFWXDO KHDWLQJ V\VWHP VWDWLF
KHDWHUV GRHV QRW LQIOXHQFH WKH LQGRRU FKXUFK FOLPDWH ZKLFK LV QHFHVVDU\ IRU FRQVHUYDWLRQ RI WKH DUWZRUNV 7KH
FKXUFKFDQEHDSSUR[LPDWHO\ UHSUHVHQWHGDVD ODUJHKRPRJHQHRXVYROXPHZLWKDJRRGPRLVWXUHFRQWHQW:LWKD
WKHUPRJUDSKLFDO FDPHUD SLFWXUH RI WKHZDOO DQG FHLOLQJZHUH WDNHQ7KHUHZHUH IRXQG WKHUPDO EULGJHV LQ VHYHUDO
SODFH DW WKH FUDFNV IURP WKHZDOO DOVR WKHZLQGRZVSURYLGHV D ORVV LQVXODWLQJ FKDUDFWHULVWLFV DQG WKH FHLOLQJ KDV
SODFHVZLWKWKHUPDOEULGJHV

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)LJ(YROXWLRQRIWHPSHUDWXUHUHODWLYHKXPLGLW\5+LQVLGHWKHFKXUFKRI'RUPLWLRQRIWKH0RWKHURI*RG
0RGHOLQJ7HPSHUDWXUHLQ)OXHQW
)OXHQWLV&RPSXWDWLRQDO)OXLG'\QDPLFV&)'VRIWZDUH WKDWVLPXODWH IOXLGIORZDQGKHDWWUDQVIHULQGLIIHUHQW
VLWXDWLRQ,WZRUNVE\XVLQJILQLWHYROXPHPHWKRGWRVROYHWKHPDVVLPSXOVHDQGHQHUJ\WUDQVIHUHTXDWLRQV$OVRLW
FDQZRUNZLWKGLIIHUHQWNLQGRIPRGHOV VXFKDV LQFRPSUHVVLEOHRUFRPSUHVVLEOHYLVFRXVRUQRQYLVFRXV ODPLQDU
WXUEXOHQWNİPRGHOVHWF7KHJHRPHWU\XVHGLQV\VWHPZDVGRQHLQ$XWR&$'DQGH[SRUWHGLQ)OXHQW>@
'HVLJQPRGHOV
7KHFDOFXOXVZDVPDGH LQ'PRGHOVRI WKHFKXUFK ,WKDVDVLPSOHDQGEHWWHUXQGHUVWDQGLQJRI WKHVLPXODWLRQ
PDGHLQ)OXHQWDQGDUHUHSUHVHQWDWLYHIRUWKHFKXUFK>@
(QYHORSH7KHUPRWHFKQLFDOGHVLJQ
7KHKHDWORVVLVPRGHODIWHUWKHFDOFXODWLRQRIWKHJOREDOLQVXODWLRQFRHIILFLHQW*IURP&>@.QRZLQJ
WKDWWKHPDLQUHDVRQRIKHDWORVVLVFDXVHGE\KHDWWUDQVSRUWDWLRQWKURXJKZDOOLVQRWHDV\WRGHWHUPLQHWKHPRGHOLQ
)OXHQW7KHUHIRUHLQRUGHUWRDSSUR[LPDWHO\PRGHOWRWKHUHDORQHWKHIROORZLQJFKRLFHZKHUHPDGH
x WKHZDOOWHPSHUDWXUHLVGHSHQGHQWRIWKHRXWVLGHWHPSHUDWXUH
x WKHHVWLPDWHG8FRHIILFLHQWRIWKHZDOOLV:P.
x WKH8FRHILFLHQWIRUZLQGRZVLV:P.
x WKH8FRHIILFLHQWIRUIORRULV:P.
x WKH8FRHIILFLHQWIRUFHLOLQJLV:P.
6WDWLFKHDWHUV
7KHVWDWLFKHDWHUVLVWKHV\VWHPXVHGQRZLQWKHFKXUFK7KHKRWZDWHULVGLVWULEXWHGWRWKHVWDWLFKHDWHUVWKDWDUH
SODFHXQGHUHDFKZLQGRZV7KH\DUHPDGHIURPFDVWLURQDQGWKHPD[LPSRZHULVIRUHDFKRIWKHPLV:7R
VLPXODWHWKHHIIHFWRIWKLVV\VWHPLQ)OXHQWWKHVWDWLFKHDWHULVGHILQHGDVDZDOOZLWKWKHWHPSHUDWXUHRIWKH&
7KHKHDWLPSXWHFDQEHFDOFXODWHGXVLQJ
7&P4 S' >:@  
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ZKHUHPPDVVIORZRIWKHIOXLG&SYROXPHWULFKHDWFDSDFLW\RIWKHIOXLGǻ7WHPSHUDWXUHGLIIHUHQFHEHWZHHQ
LQFRPLQJDQGRXWFRPLQJIOXLG
DE
)LJD&RQWRXUVRI7RWDO7HPSHUDWXUHE&RQWRXUVRI9HORFLW\0DJQLWXGH
,QWKHILJXUHDDLVSUHVHQWHGWKHVLWXDWLRQZLWKVWDWLFKHDWHUVLQWUDQVYHUVDODQGORQJLWXGLQDOVHFWLRQ$WWKH
H[WHULRU WHPSHUDWXUH RI & WKH WHPSHUDWXUH GLVWULEXWLRQ LQ FKXUFK LV DOPRVW KRPRJHQHRXV RI & 7KLV
WHPSHUDWXUHFRPELQHGZLWKWKH5+JLYHWKHUHDVRQWRFUHDWHORFDO]RQHVRIKXPLGLW\
D      E
)LJD&RQWRXUVRI7RWDO7HPSHUDWXUHE&RQWRXUVRI9HORFLW\0DJQLWXGH
,Q ILJXUHEE LVDLUYHORFLW\DUHSUHVHQWHG ,WFDQEHREVHUYHG WKDW LQ WKHSUR[LPLW\RI WKHZDOOV WKHVSHHG LV
KLJKHUWKLVDVSHFWH[SODLQVWKHSDLQWLQJVGHWHULRUDWLRQDQGWKHGXVWRQWKHP
8QGHUIORRUKHDWLQJ
7KHPRGHOLVDQDO\]HGLQ'7KHERXQGDU\FRQGLWLRQLVSXWLQVXFKDZD\WKDWWKHIORRUKDVDIL[HGWHPSHUDWXUH
)OXHQWVROYHVWKHHQHUJ\HTXDWLRQE\VHDUFKLQJDQHTXLOLEULXPRIWKHLQFRPLQJDQGRXWJRLQJKHDW IORZV7KHKHDW
IORZWKURXJKDZDOOLVFDOFXODWHGE\)OXHQWZLWKWKHUHODWLRQ>@
T77K4 UDGIZI   >:@ 
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ZLWKKIIOXLGVLGHORFDOKHDWWUDQVIHUFRHIILFLHQW7ZZDOOVXUIDFHWHPSHUDWXUH7IZDOOVXUIDFHWHPSHUDWXUHTUDG
UDGLDWLYHKHDWIOX[
$WWKHRXWGRRUWHPSHUDWXUHRI&DQGDIORRUWHPSHUDWXUHRI&WKHWHPSHUDWXUHGLVWULEXWLRQLVVKRZQLQWKH
PRGHOILJD7KHDLUVSHHGDQGPRWLRQLVVKRZQLQILJEZLWKYDOXHWKDWFDQEHQHJOHFWHGDQGVDYHIRUDUW
   D     E
)LJD&RQWRXUVRI7RWDO7HPSHUDWXUHE&RQWRXUVRI9HORFLW\0DJQLWXGH














)LJ&RQWRXUVRI7RWDO7HPSHUDWXUHLQORQJLWXGLQDOVHFWLRQ
7KH EDODQFH WHPSHUDWXUH LQ FKXUFK LV DURXQG & 7KH WHPSHUDWXUH LV VXIILFLHQWO\ ZLWKRXW UHDFKLQJ DQ
H[FHVVLYHO\KLJKIORRUWHPSHUDWXUHWRKDYHDZDUPLQGRRUFOLPDWH7KHGHWDLOVLPXODWLRQVKRZVWKDWWKHKHLJKWRIWKH
FKXUFKLVVXLWDEOHIRUXQGHUIORRUKHDWLQJ
7HFKQLFDO6ROXWLRQIURP(QHUJ\2SWLPL]DWLRQ
8VLQJWKH13DQG0&>@LVGHWHUPLQHGWKHHQHUJ\FRQVXPSWLRQIRUWKHEXLOGLQJ
x (QHUJ\&RQVXPSWLRQIRUKHDWLQJ \HDUPN:4\HDUKHDWLQJ  
x (QHUJ\&RQVXPSWLRQIRUGRPHVWLFKRWZDWHU \HDUPN:4\HDUKRWZDWHU  
x (QHUJ\&RQVXPSWLRQIRUOLJKWLQJ \HDUPN:4\HDUOLJKWLQJ  
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x 7RWDO(QHUJ\&RQVXPSWLRQSHU\HDU \HDUPN:4\HDU727$/  

7KLV HQHUJ\ GHPDQGV SODFH WKH EXLOGLQJ LQ ' FODVV RI FRQVXPSWLRQ 6R WKH GHPDQG RI HQHUJ\ FRQVXPSWLRQ
UHGXFWLRQLVDUJXHG
%HFDXVHRIWKHFDWHJRU\RIWKHEXLOGLQJDQ\LQWHUYHQWLRQRQWKHIDFDGHVLVFDQFHOOHG7KHRQO\SODFHVZKHUHZH
FDQ LQFUHDVH WKHUPDO UHVLVWDQFHDUH WKHURRIE\ LQVXODWLQJ WKHRXWIDFHRI WKHFHLOLQJDQG WKHIORRU7R LQFUHDVH WKH
WKHUPDO UHVLVWDQFH RI WKH FHLOLQJ LV XVHG URFN ZRRO KDYLQJ WKH ZLGWK RI  FP DQG UHDFKLQJ D WRWDO UHVLVWDQFH
FRHIILFLHQW8 :P.7RLPSURYHWKHWKHUPDOUHVLVWDQFHDWIORRULVXVHGH[WUXGHGSRO\VW\UHQHLQDOD\HURI
FPVRWKDWWKHWKHUPDOUHVLVWDQFHLV8 :P.
,QRUGHUWRLQFUHDVHWKHHQHUJ\RSWLPL]DWLRQDVSHFLDODWWHQWLRQLVIRFXVHGRQWKHEXLOGLQJVHUYLFHV\VWHPVXFKDV
KHDWLQJOLJKWLQJGRPHVWLFKRWZDWHUV\VWHPVRSWLPL]DWLRQ7KHHIILFLHQF\RIWKHV\VWHPVLVLQFUHDVHGE\WDNHQLQWR
DFFRXQWWKHIROORZLQJVHWRIVROXWLRQV
x FKDQJLQJWKHVWDWLFKHDWHUVZLWKWKHRQHVPRUHHIILFLHQWDQGDEHWWHUGHVLJQRIWKHWRWDOGHPDQGRIKHDW
4 QHHGIRUWKHFKXUFK
x E\XVLQJVROXWLRQRIRSWLPL]DWLRQIRUWKHKHDWLQJV\VWHPH[WKHUPRVWDWLFYDOYHV
x FKDQJLQJWKHFODVVLFOLJKWLQJV\VWHPZLWKPRUHHVWKHWLFDODQGHIILFLHQWRQHVH[OHGRUIOXRUHVFHQFHOLJKW
x DEHWWHUPDQDJHPHQWRIGRPHVWLFDQGZDVWHZDWHUE\XVLQJWKHUPRVWDWLFEDWWHULHVKHDWUHFRYHU\V\VWHP
IRUWKHZDVWHZDWHU
&RQVLGHULQJ WKHFKDQJHVGHVFULEHGDQHZHQHUJ\FODVVLILFDWLRQ LVPDGH8VLQJ WKHVDPH13DQG0&
WKHQHZUHVXOWDUH
x (QHUJ\&RQVXPSWLRQIRUKHDWLQJ \HDUPN:4\HDUKHDWLQJ  
x (QHUJ\&RQVXPSWLRQIRUGRPHVWLFKRWZDWHU \HDUPN:4\HDUKRWZDWHU  
x (QHUJ\&RQVXPSWLRQIRUOLJKWLQJ \HDUPN:4\HDUOLJKWLQJ  
x 7RWDO(QHUJ\&RQVXPSWLRQSHU\HDU \HDUPN:4\HDU727$/  
7KLVHQHUJ\GHPDQGVSODFHWKHEXLOGLQJLQ%FODVVRIFRQVXPSWLRQ
(FRQRPLF$QDO\VLVIRUWKH(QHUJ\(IILFLHQF\6ROXWLRQ
,VDVLPSOHIRUPRIHYDOXDWLRQIRUFRVWLQYHVWPHQWDQGWLPHUHWXUQLQJRIWKHLQYHVWPHQW,QWKHDQDO\VLVLVWDNLQJ
LQWRFRQVLGHUDWLRQWZRVLWXDWLRQDVVKRZQLQWDEOHDQGRQHZLWKWKHVROXWLRQIRUUHKDELOLWDWLRQRIWKHHQYHORSDQG
RQH WDNH FRQVLGHUDWLRQ WKH UHKDELOLWDWLRQ RI HQYHORSH DQG XWLOLW\ V\VWHPKHDWLQJ GRPHVWLF KRW ZDWHU DQG OLJKWLQJ
V\VWHP7KHDQDO\VLVLVEDVHGRQWKHIROORZLQJK\SRWKHVLV>@>@>@
x WKHUPDOHQHUJ\FRVW&WKH (XUR*FDO&WKH (XURN:K
x HOHFWULFDOHQHUJ\FRVW&HH (XURN:K
x IRUPXODIRUWKHUHWXUQLQJEDFNSHULRGXVHGLV 
& HHHW(
& ,191 5 '   
ZKHUH&,19 WRWDOFRVWRILQYHVWPHQW>(XUR@ǻ(HQHUJ\VDYLQJV>(XUR\HDU@&HWHH VSHFLILFFRVWIRUWKHUPDO
DQGHOHFWULFDOHQHUJ\>(XURN:K@HHQHUJ\XQLWVDYLQJV
61(
,19&H '   
:KHUH1VOLIHVSDQRIWKHUHKDELOLWDWLRQVROXWLRQV
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7DEOH(QHUJ\FRQVXPSWLRQIRUHDFKVROXWLRQW\SHRQHDFKVHUYLFHV\VWHP
1R 6ROXWLRQ7\SH
+HDW
&RQVXPSWLRQ
'RPHVWLF
+RW:DWHU
/LJKWLQJ(QHUJ\
&RQVXPSWLRQ
7RWDO(QHUJ\
&RQVXPSWLRQ
>N:K\HDU@ >N:K\HDU@ >N:K\HDU@ >N:K\HDU@
 (QYHORSH5HKDELOLWDWLRQ    
 (QYHORSHDQG6HUYLFH8WLOLW\5HKDELOLWDWLRQ    
7DEOH&RPSDULVRQEHWZHHQWKHSURSRVHGVROXWLRQV
1R 6ROXWLRQ7\SH (QHUJ\6DYLQJVǻ(
/LIHVSDQ
1V
,QYHVWPHQW
&RVW
5HWXUQLQJWLPHRI
WKHLQYHVWPHQW15
(QHJ\&RVW
6DYLQJV(
  >N:K\HDU@ ><HDUV@ >(XUR@ ><HDUV@ >(XURN:K@
 (QYHORSH 5HKDELOLWDWLRQ     
 (QYHORSHDQG6HUYLFH8WLOLW\5HKDELOLWDWLRQ     
&RQFOXVLRQDQGSHUVSHFWLYHV
,WFDQEHREVHUYHGWKHGLIIHUHQFHLQWHPSHUDWXUHGLVWULEXWLRQLQWKHRFFXSDWLRQ]RQH,QFDVHRIFODVVLFDOVROXWLRQ
ZLWKFHQWUDOKHDWLQJDQGVWDWLFKHDWHUVWKHZKROHYROXPHRIDLULVKHDWILJDD7KHZDUPDLUWHQGVWRULVHWRWKH
XSSHUSDUWRIFKXUFKZKLFKFRQWDLQWKHDUWZRUNV
,Q FDVH RI WKH XQGHUIORRU KHDWLQJ WKH KHDW LV PRUH XQLIRUPO\ GLVWULEXWHG KDYLQJ DERXW WKH VDPH YDOXH LQ WKH
RFFXSDWLRQ]RQHILJD
7KHDLUYHORFLW\RIDLULVDQRWKHULPSRUWDQWDVSHFW7KHV\VWHPXVLQJVWDWLFKHDWVILJEESURGXFHDKLJKVSHHG
RIDLU WKDW ULVHVDQG LQ LWVPRYHFDUU\ WKHGXVWZDWHUYDSRU WKDWKDVD VWURQJGHVWUXFWLYHHIIHFWRQSDLQWVDQGDUW
ZRUNV EHFDXVH LV WKHLU FRQGHQVLQJ $OVR WKH KLJK VSHHG RI DLU FDXVHV D VXSHUILFLDO GU\LQJ RI REMHFWVPDGH IURP
ZRRGSDLQWLQJRIFDQYDVROGERRNHWF7KHPRYHPHQWRIODUJHPDVVRIDLUKDVDVUHVXOWWKHPRYHPHQWRIVPRNH
IURPWKHFDQGOHVWKDWDIIHFWWKHSDLQWLQJVDQGIUHVFRSDLQWLQJV
/DUJHVSDFHZLWKELJYROXPHRIDLUQHHGWLPHWRKHDWWRWKHFRPIRUWWHPSHUDWXUH'RLQJWKLVRSHUDWLRQZLWKVWDWLF
KHDWHUVWDNHVDORWRIWLPHEHFDXVHWKHKRWDLUZLOODOVRVWD\XSDQGWKHFROGRQHGRZQDOVRLQFDVHRIVWDWLFKHDWHUV
WKHDLUKDVDVWURQJVWUDWLILFDWLRQILJDD8VLQJXQGHUIORRUKHDWLQJILJDEWKHVWUDWLILFDWLRQRIDLULVRQO\LQ
WKHRFFXSDWLRQ]RQH%HFDXVHWKHWHPSHUDWXUHRIWKHVXSSO\LQJKRWZDWHUIRUXQGHUIORRUKHDWLQJV\VWHPLVFDQVWDQG
LQDVWDQGE\PRGHZLWKDJXDUGWHPSHUDWXUHDQGIRUDOLWXUJLFDOVHUYLFHVZLOOEHVWDUWZLWKPLQXWHHDUO\
$V D ILQDO VWDWHPHQW WKH RSWLPDO VROXWLRQ IRU FKXUFK KHDWLQJ LW FDQ EH XQGHUIORRU KHDWLQJ FRPELQHG ZLWK D
PHFKDQLFDOYHQWLODWLRQV\VWHPZLWKDKHDWH[FKDQJHUWRPDLQWDLQWKH5+DWWKHRSWLPDOOHYHO
7KHDLPRIUHKDELOLWDWLRQSURFHVVDQGEXLOGLQJPRGHUQL]DWLRQLVWRUHGXFHHQHUJ\FRQVXPSWLRQ,QFUHDVLQJHQHUJ\
HIILFLHQF\ KDV D VWURQJ EHQHILW RYHU WKH HQYLURQPHQW 7KH VROXWLRQ DGRSWHG IRU WKH UHKDELOLWDWLRQ VKRZV WKDW WKH
HQHUJ\HIILFLHQF\FDQEHDFKLHYHGHYHUIRUKHULWDJHPRQXPHQW
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